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(54) LITHIUM-SULFUR CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium-sulfur cell with large 
capacity and high performance. 

SOLUTION: A positive pole plate is manufactured by mixing 60 wt.% of 
sulfur, 20 wt.% of carbon black, 20 wt.% of polyvinylpyrrolidone, and 
dissolving them in dimethylformamide solvent, and coating the above on $ 
an Al current collector on which, carbon is coated, and drying the above 
in vacuum at 60°C. The lithium-sulfur cell is manufactured by ordinary 
method, using a lithium electrode as a negative pole, and using 8': 
dimethoxyethane/sulfolane/1,3-dioxolane (with volume ratio of 3:1:1) * 
dissolving 1 M of LiS03CF3, as a mixed electrolyte liquid. 
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[#ff«*«faH] 

£&WK, Uv^A^JB&tPj^Ai^ft^ftSiy; 

jwbaw*>3 *>co^< k h-^&±comimmK* 

JBHffik^^i^k&*trWifiK; fcatf'Jf-^A 
-MKiK'&oT, MlB«ft»M^*8Mii, 7C 
fSIH^jStS £ k #T*£ Sllv^ffitto^Sf, y f- 
>7 Arff y -971^7 K Hf-ti i k & %l vffitt 

?»p&tpj -f 7 A^ffitgtLf^H^^^-ri. y 

■9">f ? 'J -y *x~r;k #"7M 9 U v ?x-77L*t/# 

mmmm-h z. t sss«s»3&« 1 5 ± o 
v^jwrcft* c t z'tmt-t mm 1 tisttw y ^7 
A-^nma,, 

3 ] fHEMv «tt <0»H8i . t^'J^* 

1fyU7r4 Kfca^&fcfcS.k'JjmSfi.. y^7A 

# u -9-^7 r >r h tiinw- § £ k & mmm.& 1 

5 «fc 9** v>*rcJb*i k tWIk-f 611*91 1 WE 
«0>yf"7A-«Bt1EI&. 

iit«W4] friEyf-^Affiiegjsai. g&wx-f^ 
-(Cim ^fnx-x/Wt^^WN, oat^s 36**4 
tifc'Vf cr»M ? y -y ^ft^**»644»J: "53HS?S*l 
S i k £#8fci-M**JB 1 fcfB*E<o >J f"7A-KSHt 
ft. 

Ht£E5] fufB^v*tf)i«;£, *5^y, if* 
l-dfyx^y, 2-^f-;Pr >5b Ka75>-, >>xf- 
/k#-;frT--K h/uxy, >>• 

Thiztzmt-tz mm 1 2 (ciasco y ?- 

7A-«fft?lL 

«7t'j7?b l JTSF, r-7'f-07^by, 7-fe 
hxhy/w, x^ytf— rf<^— K 7°nt°i/y#— 
*-K N-^^;kfny Fy, 3-^^/1/- 2 -Jj-^f 
WJHy, ^Xf-;Mvl/A75K, x;M-^y, y'.* 

A-7x-K Xfl/y/'j3-^y*7*f-h, + 

)Vy-)Vyr4 hat/xf-p-y^y ■n—jV-tJVyr-i h* 1 



ft. 

[Ml 7 ] Iff B 'J ??AftH8gEli , fh7hFn 
75y, xf-l/y^^F, y^V5>', 3, 5- 
»fMVW*, 2, 5-y^f/P77y, 77 

y, 2-^^77^, 1, 4-^ffyat/'4-^f- 

[UWSI8] nCEStt. SMS. IIIASeAJR, I 

1 i=e»0> y ^ A-sewa. 

[fS*«9] Hffiaa^Mfi, Sc, Ti, V, C 
r, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, 
Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, T 
a, W, Re, Os, Ir.Pt, AuRXfHgfrkft 

m^.mio] mzniAm&mi. ai, Ga, 1 

nRVTlfr^mmmiZtL, ttClVAisftll 
it. Si, Ge, SnRVPbfr *)WRHtL 

tzk&Mt-ti m-m 8 tEtto 'J a - tim 

[ it^JS 1 1 ] msw&mii , v ^ a f >j 7;^ 
n^^yx;i/*y>f 5 K, yf- i 7Ahy7i^-h, yf- 

Wt-?ol/-f, L i PF 5 , L i BF 4 , Thy 

[000 1] 
[0002] 

(Sulfur, Sulfur bond) ^tf« 

m^H^!i*jE»fi«k Lxmmt, y ^ aco i 

5 y ^:S4 y f"7A-f ^y^r f o J: d ^ 

wtfcLr«»M-*zjw»cjb*. bp*-, MjtKm 
(mm) t(is-sM^wrff.s«wi 

*»t s - sm^mmststLi , wumjtmm^ 
xnsmz*fls 3 c-&&&&tf£&t&. ttz, uf-7 

[0003] ^iaiUf-^A-WWKS^-WkL 
T. *BEM*SFSfif5. 5 23, 179f (PolyPlu 



(3) M2 002-75446 (P2002-75446A) 



s Batterytt) , Jfl5, 532, 077-t (P 
olyPlus Bat t e ryft) , g?5, 789, 
108f (PolyP 1 us Bat t e ryft) , gl 
5, 814, 420f (PolyPlus Batte 
ry&) &k'#W£>fil>. ZZX'ii, Uf-^A-^ 

mmmtmimmmmm t lx , y 

ft, ! JXi-)VX)V*>tt&m, i?T!V*)Vi]-m—Y 
■ffr&ft, f-hyh H'n75Wfi-nft, Tntvy#— 
*-Mfrm x-^y#-#*-Mt-£ft, 5W;b 

Mb£ft, 7>n7^by-ft-^ft, 
oUbyft&ft, xb^x/l^Ttt^ft, 7y*J± 
-ffc^-ft, x~r;Hb£ft, ?5^yx-f7Wb£ft, s^' 
^b^x^yfcim i^V^yftillfekkifi, 

420f(PolyPlusBatte ryft) fc|B£ 

uyyy, rnfi/y*-^-F, xf>^-W 
— b, ^f-;^— K 7'fo7?hy, ^f-A- 
troUb'y, rb^f-^b-T, 7'yJA, x— f 
/U, ^5^Vx-f;K ^bdfv-x^y, s^y? 

[0 0 04] *fc, #IBRfrg6, 0 3 0, 7 2 0# 
(PolyPlus Batter yft) (£U. U f-<7 
A-KfWflMMSkLTR! (CH 2 CH 2 0) n 
R 2 ( nfi2*»A> 1 0T'$> 9 , Rj WR 2 MTlV^jV 

?5^yx-f/K ?V»/T?yY, b'x- M(do 
nor solvent) ttttZtlti>0ffl&fa : &$36 
l(cosolvent) k LT*t». £Ol*xHffl£ 
{4, b'T— Sfc ( d o n o r numb e r ) # J 1 5tLh 

t-*o, 'v^iM'^?**?^ pyrsF (h 

examethyl phosphoric tria 
mide) , h°Ui/>, ^'Xf-/b7 * b 7 S b* , vXf- 
/l/*/bAT$b', S^7Vl'.X/btfdf>'b', f b5^f;k 
<7l^T, ^Vf-^r-febTS b', y7f;l/*M7S 
b*. bU7"f-;k*X7x-b, bUP<f-^X7x- 
b, xb^xf-zUX^ygfTS b', -rb^f-l^y^ 

7$y, TYy ^■ s f-)vru\ivy > JT^yttz\i.^y9 
^i-ju^x.f-uyhVT^ycoohco^Kth — :>£ 
tt«Hrcio%jyj:£tf. .rolMWcti. £4>fc, 'Jf 
7 A - SSSfKfico ]Effi3&> fe»J» LfelW^Jjffli k 
*^«JtStLl.^y7-f b (catho 1 yte) k5£ 

[ 0 0 0 5 ] £ fc, MfflF&lBINTO 9 9/3 3 1 3 
lt(Mol te chifc) fctt, JWWjRKfcLT, * 
f7l/7teb7$b, T-febxbU/l', b, X 



;b*7>-, xivi^y, st^ti^t-ny by, s^^v 

K § ti^-oUUi^e§«^iiA«$ fix V > £ . 
[0006 ] 

mm, vwj*-mmM#, mmtLxm^hti 

, s^*tffififc«*#ttt*1-yx 
Wfcjj* S fi-T l vfflr v \ 

[0007] , £ co i 5 =&ianas[fc:ji»T*s 

[0008] 

u-zs a y titter <t jyf-xu-i/a y-thzttf 
J: DStKSfiSmffiffiftR^^AS ; TSSBSt *$i 

mm&k M^mmmt z-ttsnmm &#tf u f-^ 
a -ffcwtMX'fo ■n x , wmnmiimmt, ttm 
w^mmi-i z t #x-z m^m^mmm, u ^ 
A*'jf^7r^ Y^mm-hZLtifiX'% hm^w&<7> 

[0009] ££T*i§V«fetf)Mi, 7UAHfc6*. 
■t-f ^ ij 7 ^x— r/P, #f-^f ^ U -y ^x-T-/b&t/'# 

fBE»*JMW"6 £ k * J T^ mKffltff 1 5 i ij/hS 

^mmxh &<?)■&■&£ lw 

[ 0 0 1 0 ] 4fc , »V^ffit<Ojffi8E{4, ^ ? U 7 
-#"^-b, X)V**i/YlY&m, yfhyikism, tr 
by-fk^ft, xxtH^ft. W7i-bfc£ft&tf 
t^r-f b*ft^**»4>*S»i0iaBKSfi., 'Jx7A 
«J f ;P7 r b* *»»W-6 £ k &Bi«^R# 1 

5 x ^mmx-h&comt u\ 

[0011] S6teUf">AflBBHM»i, fiBtt-f/l' 
€-^ft, ^fgfnx— r/Hk-^ft&VN, o&VStfet 
^fnf^ ^ U y ^-fll-6**»fe!Sr6»J: OSK^fi 

9, yf-*AAJte5^Ufcil*-ttW#B (sol 
id — electrolyte interface; 
SEl7-( ) mxtcVA 7iV®^%^-? 
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[0 0 12] 4fc, Sv4H£oiHKi, ^fi^y, 5** 

^■f-;i/x-f-^, ^"xf-zl'X— r^, -JfyJ 

[ 0 0 1 3 ] ifc , SfiVvfittoJffiHBi, M^tV^ 
*X7*U>y^M>TSb*, r-7'fn5^hy, T-fe 
hxhU;P, x^y#-!tf*-K rnh-i/v^-^ 
*-K N-^f-^fnU h*y, 3-^^-2-** 

;l/7x->, xfl/y/U^-^yT-lrf-b, ^f- 

[0 0 14] 4fc, Vj-Vl>m&mmz, rt^tb'n 
75V, Xf-l/y^^K, mV^y, 3, 5- 
WHVW*. 2, 5-^f-;P77>-, 7 5 
>, 2-Xi-)V7yV, 1, 4-jj-=3f9-yat^4-^f- 

)\sis**vyyfrt=%&ffi£ mmztiz>-~?i;j±<7)m 

[0 0 15] diT'jE©4, jffiME, IIIAfflafeK, I 

hey-^lknmtim* £ £ fc #"C# I) . 
[0 0 16] tit, Sg&KM:, Sc, Ti, v, c 
r, Mn, Fe, Co, Ni, Cu, Zn, Y, Zr, 
Nb, Mo, Tc, Ru, Rh, Pd, Ag, Cd, T 
a, W, Re, Os, I r, Pt, AuSOTg^W 

[00 17] ttz, IIIAg^JSii, Al , Ga, I n 

0t i fr&aasj; DSJKStL, ivAsafeiKi. s 

i, Ge, Sn&tfPb*»&£SSU; "5^3*1.5. 
[ 0 0 1 8 ] § t» (CVffiWfiU, 'J ?-»7 A b y 77M"0 

>Jf-?Ahy7i— b, yf->7 

AA-;nl/-f, L i P F 6 , L i B F 4 , fhy7 

[0019] u^^--mvmam^ht, urn 

Ttfr? r iflticZtiX#V -tJVy r A b* ( S n - 1 , 
S n -2 , ;;tn^l) W7r4 b" (S-2 ) 

JBSfc^SifflBlStt 0 . 5 mMJSLbWff 4 L<, HS^ 

^7r-f H (S n -i , S n -2 , ££T"n2sl) <o«SI 
7C* (atomic sulfur) cr>WMi.'J?%: < fc 
fc5MJ3lbWHF4U>. 
[0020] 



[0021] f-;W7 r tamS^WKflaKKJE* 1 , ^ 
«=SrSB»0«fi^a6fc * ^ •y77Hb^J£ (coup 
le chemical reaction) T'flfcSS 
iimtl^Ik^, Levi 1 lain et a 
I . [J. Electroanal. Chem. 42 
0, pp167-177, (1997) , J. El ec 
troanal. Chem. 432, pp129~13 
8, 1997, J. Electroanal. Che 
m. 440, PP243-250, (1 997) ]#P 

[0022] HRWfc. #W/l''7T<t b'fcfcWC, # 
y-9-/P77^K (S n -i , S n "2 , :;tnSl) co 
«S?l!Mt3atiOJ:0*S<-2J:'3/hSV>(iOl*, » 

^aSi±l^f*/BSI®O^S (sulfur c h a i 
n 1 e n g t h ) fc ) . ^(OiWOI: 

SfivvK»J-9vk7r-f l<{±P^fittojffiKt«)»IW-* fc 

^s*.* a«w)iMafc& f - 1 &±<v# y f-^7 r 

JfflKfc £-£trS£««£*ff?K fc txmt I i fc #S 

[0023] ^miv-mmwmz ± s«ft»ii-& 

^^Arai^pcoHocopi D^=Sr< fc *>Z-?m±cD 

^J¥i±, ry/H^ii, t^y7?x-f/K #^ 

^ y ^x-r/I^, 4fcU#lM ? 'J <y h 

SSto^lSAO/hSv^fcSaSfL*. 4fe, 
«««Pi±, ^ ^ y >y?*-X*-h , Xfr** 

«W»f*»6WlSii. y^A*:y-)f;W7T-f K»l 

■r mmm.tfi 5 ± o±^v«fc^* 

x;Wt:-&ft, ^tgft^x-T-;HL^«v'N , oat^s 
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SjgLfcBtt.WMW® (Sol id, electro 
lyte I nt e r f ac e : SE I ) 7 4)VJ*%T& 

V«k£lt£tl4o 

[0024] MH«fi#:e%0lJfc LT 

{±, ^isVy, i J*y*isx.9V, 2-^f;^f^7h 

— h, h;ny, i^-fvUx— • r/k y'xf;H-f 

[0025]**;, SiluWiE^M^IMfcW&tfiJk L 
Tli, ^. d f-tf^7 t ;l'7^X7^iJ-y^hUTSH (he 
xamethyl phosphoric t r i am 
ide), r-7i-tiy7hy, 7-teh-HJ/k Xf- 

kytf-tf*- K rnt^ytf-tf^-K n-^ 
A'troupy. 3-^f-^-2-^ifVUHy, 

[0026] vw&timmmnmmMt 

1, 3-S***y5y, 3, 

2, 5-Wf/l/77y, 77>, 2-Xf->V7y 

v, l, 4-^-^y, ifc^-^f-^^v^y 
[0027] ^min-m&mmz t swmmit, 

'J f f A b 'J 7/^0^ ^ VXMy^f S P (1 ith 
ium trifluoromethansulfon 
i m i d e ) , U f-^M, bV 7 Is- b (lithium 
t r i f 1 at e ) , 'Jf-^A^-^uU—h ( 1 i 
thium perclorate) , LiPF6, L 
i B F 4 , fb^T/WT^-^AS, "Ot *) , T 
b^'f^Ty^-^A-f h^I^ntfV-f- (TB 
ABF4) , «ifi-C8E«"e*4«. -of), l-Xfv-p 
-3-^f-;M S^/yWK'x- (A'-7^nxf 
^X/l/*x;P) -fSF(EMIBeti) £fctt£;fl£ 

[oo2s] ^m^-mmmm^ 4 u t^a-s 

If •ffrMfel (organosulfur compoun 
d) «#j&»&-^J3LL£*tr. 4fc, IBffiH:, jE§& 

TfZtLt>0>&&v> o ■hcr>-~-o&±(7) , Mum% £ & t£tr 
£fcj&*T*4. ££T«^JKkL/ai, Sc.Ti, 
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Y, 
Zr, Nb, Mo, Tc, Ru, Rh, Pd, Ag, C 
d, Ta,W, Re, Os, Ir, Pt, Au, H g& 
ifiPkttl, IIIA^JlkLTfi, Al, Ga, I 
n , T 1 ^i:'*%*tLlVAiK^Jih tXH. Si, G 



e, Sn, Pb&fc'tff-g-Sft!),, 

[0029] ^^cD-ISMiOJgJBtJ: 4jE«K4. 

v>*», His, rnxtt^mmm 

y, sKU tn-;K?)J: 3=fi3¥^}lS^&|i»ifc{iiI 

[0030] !EffiM&«£*mtJ;<f«t4 

jU>y-tLXl±, XV (\z-)UT*<r-b) , 
V-)VT)Vn-)V, jtf'jxf-ky^-'M F, jtfyt'x 
/PtfnU Ky, rWKf? FjKUxf-^yjj-dMM 
F (alkylated polyethyleneo 
x i d e ) , K?j»gr^S<ife«|f Uxf-vy^df^ p, 

* 'J h'x;wx— r/W , sK D ( * T^kX * ? U h ) , 
^'Jh^'jf>7;i/^J p, #y^4Mf7;k*n:rntr 
UybtfV V-Vt>7jWJ h*«035j?Uv- (ISA 

* : Kynar ) , ijfj (ifWJl/- M , iKD 
fh77Wnxfi/y, ■KV£-)V9uy4 H, tff'J 

y, iii&oRWtt, 7>yK, ^yv-Srif&ji^ 

4£kj&*-C&4. 

[0031] xmjkn-'m&mmizx hiEmwm- 
sfcfetn, &f, ^yv-mmtti^mmizji 
■i yy-mmzitfc'ik, &mt*-mmt&. *yv 
-mint&tzfomw±Lx\&, mM&», 
r-at/*«ff t^ms-fr* ^ t tfx-% xmBiz 
Mm-&i>(o*m^&<?)iffl£L<, mmizteT* b 

— bV/1-, XfS—JU, TbytYnyy 
y, 4 vm&uTJUa-ju, ^f-;w*;^T5 

h & if j&* * 6 . at , fioi^^uc k mum tzwrn 
emmttfimztifcA? v -tzmfify-iz-smzikx 

x5 v-%Mmmzm^L&mLx]Ewmzmf&,Ltz 
r±, ztizmwmuzm^, zzximwtixim 

nmm^titfz ^znt u\ mvi-^j y?§ 

^SiiT v^5rv » fc cot Jt^TSS«lfltt«f 4 fl**^'iS 
tiX33<9, iMMmm&K, TJUi-^^^VfJPy 
tA h't 1 4»WfeM»jhT* 4^0^*4 . 
[0032] *^co-Hffi^Et J: 4 U ^^A-a 
SWflSJi. A«k LT y f-^A-f *y&Tfrai«t-f y^ 
-tils-*/ a y&tdi-T4 A y? -tils-is a y~thz. 
k VX% hWfL, 'J f-^AAMfcTOWc-flteftfcJtt* 
-T4 £ bifiX'% 4ft«, U f-'TAAJiifcSi; »J ^^A^- 
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tL§K^#'#SttftKt^-ft LT U ^ Aa«£Hfcft 

[00333 z.<7)Vi-iiM*y&Tismmz4>?-ti 
h-ox y *>-&mmx"-®.mzm^£>ti&m 
mmmttx, m&mm, #&mm, trmzti 

[0 0 34] Uf-^A-BaMKlfitfcV^T, Itfa^SS 

•eft* . «?ut#fci oisi-rs tJi»c&itA i e.r 

WW"**)* 1 !!^. #SU*iEHffi«4BLAU. IE 

[0035] ^m^-mmmmizx & y f-^A-a 

y-frrt^r-f F ( s n -i , S n -2 , ZZXn^l ) ^ 

mmmx-ma-&. nmmmw^o^-^x-h^Tt 

&$£ttfZ#W}V7T4 Y (s n -i , s B -2, id 
T'nfe 1 ) OMMltM (atomic sulfur) 

[0036] J2TF, JfWnmt U«M;:oUT$ 

[0037] (mm 1 ) 7c*g!fr6 om*%t , mm 

tttLXA—$y7y»,?2 0nM%b, *Av¥-t 
LX# U t*x;ue n y K y 2 0 a*% fc £ 

ats HjBsrca^-L-r vwA-WMsmiEmte 

§ tut A 1 f^Hftfc: 3— r 4 y ^ L , 6 0 °C<7) Jt£ 

5r-7vci 2mrs&±mmbxiEmmmmLtz. je 

\Z^ LX , jEHLhfe 1 MO L i S O 3 C F 3 4«|fL 
ty7 h^f v-X^y (dimethoxyethan 



e)/^*5y(sulfolane)/l, 
^77^(1, 3-dioxolane) (3:1: 

omit) m&wmzmmt us. ^Nv-^t^ 

A-WHKtMBBLfc. 

[0 038] (SSSIW2) WSPffifcl/tlMOLiSO 
3 CF 3 jWB»S*ufc5>* h^x^y/^/M^y/ 

l, 3-Wfy^y (2:2: 1Mb) u^mmm 

[00 39] (ggft$|3) «!$fcLTlM<7)Li SO 
3 CF 3 «af;W hJfyX^y/XM7y/ 
itX+ftrXMrt-S/ ¥/ 1 , 3 - i^jj-df V 5 y ( 2 0 : 
16:4:1 OflcRtfc) ?g£ttl$&fflV^:£ k £^ 

[0040] (HJHS094) «HfgtLTlM£7)Li SO 
3 CF 3 j&qHH8*ute5>* h^^-x^y/2 -^f-;l/f- 
h5t Fn^^y/x^^y/i , 3->>'jj-^v5y 

(16:4:20:1 OfWjttt) a&WBiK£fflHfc£ 

t vt i fc m-izmm Ltz . 

[0041] (HWJ5) «B?Ki:LTlM<OLi SO 
3 CF 3 #ifflSS*lfc^.X h^yx^y/3 , 

fMy^ty^AW^vi , 3-^=3fV^y 

(4:1:4: lfMKit) 8W«HKftfflV^£i:t|fc 

v it i fc in- mm Ltz . 

[0042] (mmme) wmt ix iMnLi so 

3 c f 3 tffmztvfc 3 , 5-^f/wy swa-/ 

XJV-fryy/l, 4- t JttVyy (1:2: 2*« 
Ifc) ?g^««Mrfflv^^k^|^v^T{i^«i fcH- 

[0043] (HSStf07) WPPattTlMOLiSO 

3 cf 3 tfmmztifz : Jx h*i'x.?y/i?y : ?4i±/ 

X)V-fcy>/l, 3-$S*W?y (2 : 2 : 1 : 5* 

attfc ) v , jes^x 5 y - t«sm 

m^ximmmi t®-izmMLK> 

[0044] (ifcRWl) mff^ttTlMOLi SO 
3 CF 3 iWfflfSfifcS^ h^rv-x^y^glJgSriH,^ 

[0045] (JtWJ2) HfllfSfctTlMcOLi SO 
3 CF 3 b^yx^y/^v-lxy 

(4 : i#Wt) 8HMBf»tffl^fec:fcfelftv^{±ll 
HWlkH-fcSBILfc. 

[0046] (J£KH3) «^fctTlMOLi SO 
3 CF 3 ^jtWStufes;^ h^^x^y/1 , 3-i>'^ 
dfVyy (4 : lfMWfc) jftd«nK»ffiv^j:»Nt 

[0047] (JUK0I4) «KK2: LTlMOLi SO 
3 CF 3 b^xx^y/^5^ A/ 

X/^7y/l, 3-y^y7y (2:2:1:5* 
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wt) is&nfmzm^Kztm^Timmmi tm 

-teSIBfcLfc. 

[0048] w^LtzXo izmfi&m i * 5 4> 7RifsmM 
i frh 4 (Dumx-wmztitz y f- 1 ? A-sM^m- 

7 r f Offlsp^ftia-cSHi Uz . ft*i§tf>*a«?fi* 0 . 
18 5 mA/c 1 L , 0.37 
mA/cm'kLft. tt*vb*7tEI41. 5 VT 



0. 9 2 5mA/cmWl. 8 5mA/cm ! tM 

mt^Lfc. H 1 fc^L£7./l-7 rf iJffl^Ji, •tfvl'? 
TflflHHMT** 1 675mA h/g £ 1 0 0%fljffl 

X'foZ. 
[0049] 

can 









®*w 




t- tftsx* •slT.iyiR ? Wl, a-Wy5y(i:i:0 


0. 1 8 6 


8 6 


»1 


h 5V***?J'/I. S-i>**y? > (3:1:0 


0. 9 2 5 


5 a 


5£»0il 




1. 85 


4 9 




i?* )■ VIM*- ? V/l. 3-y*+V ? ^ (22 : 1) 


0. 18S 


6 6 


5S6M3 


M, 3-i?jJ-*y 5 V (20:16:4: 10) 


0. 1 8 5 


6 8 


*SS0H 


/l. 5 VU6:4:20:lC) 


0. 185 


6 5 




>f y*-y-yW/x/l<*5 Wt. 3-S?sf*y:f V(4:l:4:l) 


0. 185 


59 




3. 5- ^ ? a- -f y * * y ^/ * A * ? ^ /1 , 3- f * + y 9 

(1:2:2) 


D. 185 


5 9 




(2:2:1:6) 


0. 189 


a 1 






0. 185 ' 


3 4 


mm 




0. 185 


1 2 




y^t b*S^y/l, 3 -;?;j-Sf.y?y(4:l) 


0. ias 


5 e 




h*>'3i#'V/l,3-i^-y?>'<4:D 


0. 925 


4 8 




h^-i'3:^>'/l,3-i'*ify9^(4:l) 


1. 8a 


3 3 




(2:2:1:6) 


0. 185 


5 a 



[0050]81*»&, t»»Sl)llMtJ: ~>X 

wzmmm 1 6 ji^/p? rflffwrntixts o , # 
fcsceessapa* 1 1 . s 5 m a/ c m* tuan 

fci, mt<0. 18 5mA/ cm* ff)ffltXffiStBt? 

[ 0 0 5 1 ] ttz , mmm 1 tmm3 1 ztmrz 
t , m^mmmm/^^mmmm/u^^wm 
mxin&ztifcWL^immm (mnmi ) §§v« 



^Wli 0-9-/1-7 rfJHM^<TiSSMSttam 

[0052] URiH 1 fc Jt^J 1 3 c7)S««S^ft 
*0. 18 5mA/cm2fcL£H#<0&mft||£Illfc 

mm 1 a«fi«ftWB&WMK< SBifc. 
[ 0 0 5 3 ] JSLh, J6WfiBIii&#jiL!flr#fe*fffiHfc*» 

izm^x&n^imMttdm&ttznmL'm ztn 
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Hzmtlt><Ob7B*tL&. 
[00 54] 

JUT, ift&i. flHutlWWtttSrfy^A-llW 
Jfi£«ffi-$-S ISv«co?tiE, 5gv« 

[HI] 



u 

M 

s 

g *. 

t 

M 
i* 

U 

u 

I* 

Ot»l4SI7tO»l113tSU 



(72)?PM a *E 

L ) mttTrt- V 105^1002-t 
(72)»Bt $ iH5E 

(72>*W# ft A«TW 



[Hi] *n^oisssw i k nam i 3 o^au 
arc**. 




F^-A(##) 5H029 AJ03 AK05 AK15 AL06 AL12 
AM02 AM03 AM04 AM05 AM07 
HJ20 

5H050 AA08 BA15 CA11 CA26 CB07 
CB12 DA02 DA09 EA02 HA19 



